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A new component of modern shipborne 
navigation equipment is the Electronic 
Chart. Whether it is an Electronic Chart 
Display and Information System (ECDIS) 
or an Electronic Chart System (ECS), 
mariners can now steer their ship more 
safely and with greater efficiency than 
relying on paper nautical charts. This 
paper presents the responses to a sur­
vey wherein mariners were asked their 
opinions and views about the use of 
electronic charts.
Introduction
Navigational charts are important navi­
gational aids on the ship’s bridge. The 
demands of modern navigation are such 
that it is hard to imagine safe navigation 
through complex waters with dense traf­
fic without electronic aids to navigation 
or integrated bridge systems. When us­
ing paper charts, a navigator must men­
tally process many different sources of 
information in order to decide where 
and how to sail.
Electronic chart systems and electronic 
charts are connected to a number of 
ship’s sensors. They process this infor­
mation and automatically display it on 
a computer screen for the navigator to 
use. However, an electronic chart sys­
tem depends on the ability of the mari­
ner to use it as a navigational aid.
Questionnaire Administration
The purpose of the study was, to collect 
the views and opinions from actual us­
ers of electronic charts - mariners.
The target study group was navigational 
officers on the bridge rather than the 
hydrographers or others who may deal 
with electronic charts (e.g., ECDIS/ECS 
manufacturers and ENC producers).
The questionnaire contained fourteen 
questions, and requested basic infor­
mation about the age, type and size of 
a ship. Most questions were ‘multiple- 
choice’, although some questions re­
quested the respondent’s opinions. Two 
particularly important questions asked 
mariners their opinion about the advan­
tages and disadvantages of electronic 
charts. Most questions were related to 
ECDIS and the use of Electronic Navi­
gational Chart (ENC) data. Other ques­
tions dealt with the use of Raster Navi­
gational Charts (RNC).
The survey questionnaire was distrib­
uted via e-mail. Some of the question­
naires were also sent (with the help of 
the Slovenian Maritime Directorate) to 
the ships in the Port of Koper, Slovenia. 
All together, 351 questionnaires were 
sent to various shipping companies, 
hydrographic offices and ECDIS manu­
facturers.
Results
Of 351 questionnaires sent, only 87 questionnaires 
were returned (25%). This relatively low response 
was due in part to a short time period available to 
conduct the survey (March - April 2005). The major­
ity of responses were from tanker vessels, followed 
by container ships and RO/RO ships (Figure 1). Al­
though 22% of the responses were from hydrograph­
ic research vessels, there were none from ferries or 
cruise liners.
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Figure 1. Returned questionnaires by type of a ship.
An important objective was to investigate the use 
of ECDIS and ENC data on board ships. Based on 
the results obtained, only 34% use ENCs (Figure 
2). However, it should be noted that 49% respond­
ed that they are not using electronic charts at all.
Use of electronic charts
8%
Figure 2. Use of electronic charts by type of a chart. 
Analysis
Analysis of responses focused on six main topics:
- What type of electronic chart is used?
- Opinion about availability of ENCs.
- Opinion about use of RNCs.
- Familiarity with the difference between ENC and 
RNC.
- Advantages and disadvantages of ECDIS and ENC 
by user’s opinion.
- General satisfaction and possible problems re­
lated to the use of ECDIS.
Unfortunately, one third of the returned question­
naires were not completed. The reason for this is 
unknown. Possibly the users were not familiar with 
the subject, or they did not use electronic charts, or 
had little time or interest.
ENC coverage
The availability of ENCs for ECDIS appears to be one 
of the most important restraints towards broader 
use of ECDIS. Of the answers received, 46% were 
satisfied with the number of ENC available on the 
market (Figure 3). However, 36% of the completed 
questionnaires did not respond to the question.
Do ENC cover all voyage?
Figure 3. Availability of ENCs.
Use of RNCs
The production of RNCs has been faster and less 
expensive than ENCs. As a result, most shipping 
routes are covered by RNCs. Approximately half of 
the respondents prefer the use of RNCs for all their 
navigation or to use them when ENCs are not avail­
able (Figure 4).
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Figure 4. Users opinion about use of RNCs.
Ten percent (10%) believe that ECDIS should only 
use official ENCs, while 22% have the opinion that 
ECDIS should work in both modes (e.g., ENC and 
RNC). The majority consider that ECDIS should 
only use RNCs if ENCs are not available (Figure 5).
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Figure 5. Users opinion about mode of operation of ECDIS.
Some commented that the use of RNCs in ECDIS or 
ECS already provide mariners with much more than 
paper charts - the most significant benefit being the 
display of the ship’s position in real-time.
RNCs look like traditional paper charts when pre­
sented on the computer screen, whereas ENCs look 
very different. In this regard, 62% of those who re­
plied to the questionnaire are familiar with the differ­
ence between ENC and RNC (Figure 6).
Familiarity with the difference between 
ENC and RNC?
Figure 6. Users familiarity with the difference between 
ENC and RNC.
There was some confusion about the various ac­
ronyms used in relation to electronic charts. For 
instance, there is confusion concerning what is an 
ENC vs. a RNC, what is ECDIS vs. RDCS, and what 
is ‘official’ vs. an ‘unofficial’ electronic chart.
Figure 7. Number of answers received as advantages 
of ECDIS use.
The most welcome feature of electronic charts as 
opposed to paper charts is the availability to dis­
play ship’s position in real-time. This is not new, but 
it is important to distinguish what is important for 
mariners during their daily work. The advantage of 
automatic chart corrections (although some users 
experienced lack of regular updates of their ENCs) 
and easy voyage planning were also cited as advan­
tages.
It is interesting to note that automatic indications/ 
alarms were not given high priority. This may be be­
cause they are not yet familiar with the function and 
more training is needed. Other advantages included 
voyage planning, integration with other instruments 
(e.g., radar and AIS), and improved situational 
awareness.
Disadvantages
There were relatively fewer opinions expressed 
about the disadvantages than there were for advan­
tages (Figure 8). The price of ECDIS/ECS and the 
lack of ENC coverage were the most disadvantages 
noted. Others disadvantages included over-reliance 
in ECDIS and potential power failure.
Advantages
Figure 7 presents most frequent advantages by the 
number of received opinions expressed by those 
who are using electronic charts. The number of re­
sponses received are for the same or similar an­
swers, as provided by the users. This approach was 
chosen in order that the respondents could write 
freely and not be bound by a list of perceived ad- Figure 8. Number of answers received as disadvantages 
vantages. of ECDIS use.
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Figure 9. Users opinion about functionality of ECDIS.
Overall opinion
See figure 9. Only 16% of users are not satisfied. 
This may be due to some experiencing problems re­
lated to the system itself, its performance, lack of 
ENCs, correlation problems with GPS and other sen­
sors. However, only two-thirds of the questionnaires 
were returned with this section completed.
Since ECDIS is a sophisticated navigational tool, 
opinions were sought on whether all ECDIS func­
tions are necessary (Figure 10). Only 11% felt that 
there are functions, which are not needed. Some 
mentioned that the installation date of a buoy is 
not necessary. Others believe that the display scale 
function should be limited in order to prevent over­
zooming. Some do not favour encryption of ENCs, 
and others did not see the need for different day- 
dusk-night settings of the screen. About 13% of the 
replies indicate that ECDIS is too complicated. Some 
consider that there are functions in the system that 
will never be used. In particular, this results in large 
menus on the right side of a screen causing less 
space on the screen for presenting a chart.
Is there som ething not ne cessary In the 
system ?
Figure 10. Users consideration about not necessary 
functions in ECDIS.
In spite of these criticisms most users support the 
system and share the opinion that it will improve 
the safety of navigation. In fact, some respondents 
are convinced that it is already improving the safety 
of navigation (Figure 11). On the other hand, 21% 
consider that the system still needs improvement. 
None expressed the opinion that ECDIS will not con­
tribute to safety. Some of the comments were that
In general, h o w  m u ch  E C D IS  vriil
n  1 will improve safety of 
naugation a lot and it is
im prove  safety in navigation? ready to usa 
■  » will Imprw* safety a lot, 
but it is not ready yet, still 
needs soma improvement 
□  It will not Improve safety that
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Figure 11. Users opinion on ECDIS benefit to safety on 
navigation.
ECDIS will improve safety, but only when properly 
used and with ENCs. Others stressed that the navi­
gator is still responsible and ECDIS alone will not 
improve safety. ECDIS is a tool to help the navigator 
in making the right decision.
Summary
For the mariners surveyed in this study, most are in 
favour of ECDIS. The most welcome feature of elec­
tronic charts compared to paper charts is the avail­
ability to display ship’s position in real-time. However, 
automatic indications/alarms were not given high 
priority. Other advantages included voyage planning, 
integration with other instruments (e.g., radar and 
AIS), and improved situational awareness.
Fewer opinions were expressed about the disadvan­
tages than there were for advantages. The most 
often cited included the price of ECDIS/ECS and 
the lack of ENC coverage. Others disadvantages in­
cluded over-reliance in ECDIS and potential power 
failure.
In general, a majority (50%) are in favour of the over­
all functionality of ECDIS. But, concerns were ex­
pressed about some functions that were not used 
or needed. Almost one-fourth (21%) felt that ECDIS 
needs some improvement.
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